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t\.Xm.mt^h. S itOX*;;^>i/U-h«:S i O2 

^K>t,m^x±^<hty^^(ox\ s i/s i02 toJiS? 
jt*i oaitcrsct^^T^s (mtf. xtic6~i 
i#Hao ) o bfc*^-3T. 1 45&S i 02 V Til 

1 2igrS i i:U tul3x^>;^>^':^7X^x^v^v^*®ti: 
:fel^Tffli.^S<ii:Jc<i;D. W^iil 4i&'7Xi7i:LTT 
ill 2;&x^y^i/^^rsc^:}b^-^^So ^rc. fpMiil 
4J&S i. TBI 2^S i O2 ^L. tijf2x^y^>^-J^';^7 
XJ&X^y^>^^(3)iC:j3U^Tfflt/^S<l^JcJ;»5. T/l 1 2 
;&X'y^>^*'r^Ci::&<*P^Sl 4:&^£f ^Ci:;b^ 

[00 5 6] CF4 +O2 . CF4 +O2 +C2 Hs O 
H. CI2 +NF3 m^:^^y^iy^^i^7.h\.X^m^^ 
S i3 N4 <OX*y^>^U— h;grS i O2 ctDt)® 
i6X±^<tn^<DX\ S 13 N4 /S i02 ^DS^it 

^1 o&L±icr^<ifh^x^^ m^i£. XKi 2. 1 

3Stf 1 6#Mo ) o bfd^^oT. 4^S i O 

2 . TBI 2:&S i3 N4 i:U tu^x^y^:/^*:^^^^ 
X^y^>d^*®tc:|3l^TfflO^S<:^{C<tt). *P^Bl 4^ 
•^Xi^i:LTTBl 2i&x^y^Vi5^*'r'5Ci:3b^T*^^c- 
*fc. *KB1 4*S i3 N4 . T® 1 2*S i O2 i: 

tufBx^y^>'^*;^X^X^y^V^*<3)^C:}oV^Tffll^S 
ci:ic<};t). TBI 2^x^y^>^*-rs<i W4B 
1 4;&[S^*'r§c^*^T*^So 

[0 0 5 7] CH2 F2 . 02 Fe ^^X^y ^ 
tl^X^mT^t. S i3 N4 OX^y^V^^^U— b^&S 

i O2 Xii S i J: D ^mibX:K^ < ^ns^7)T% S i 3 
N4/S i02 X«S itommit^i 0JM±Ji:-rs<ii: 
:6^T*^S :S:S«1 4&i;i 5#H8o ) o bfcTb^ 

oT. 1 4 ^ S i O2 Xti S i . TB 1 2 ^ S i 

3 N4 i:U |ijiBx*y^v^^'??7X:S:x*y^V^®Jc43l> 
Tffll^^cl^JCcfct). f^iP^Bl 4^VX^^LTTBl 
2^jiy^:y^T^ctfi^X^^o *fc. 4^KBi 4^ 
S i 3 N4 . TS 1 2 ^ S i O2 X« S i ^ fufSx 
y^i/{f:ff7s^x. y ^V^ODtc^ V^Tffl^^^5 c ck 
t). TBI 2^x»y^>^^T«ci:*<4»KBl 4*^ 
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[0 058] BCI3 . CCi4 +CI2 §^X*y^> 
ifl^T.ti.XiS^'r^t. A 1 <OX'y^>yix-h;&S 

i O2 X« S i ^ D i>mtt>X:k^ < ^n5®T% A 1 / 
S i02 XtiS i(Dimiit^\ Oi:jL±\C'r^Ctti^X^ 
^ m^il. 35:S<1 7&t/l 9#Sgo ) o LfcA^oT. 
fpF^Bl 4^S i O2 XtiS i . TBI 2*A 1 i:L. 
SOSx^y ^ >i^*-X«:x y ^ v^^®Jc4oV^TfflV^S C t 
\C^K^. ^rsmi 4^vX^tbTTBl 2^x^y^V 

^-r^ctti^x^^o ^Tc. ^rsmi a^m. tbi 

10 2«rS i O2 XtiS i ^L. |ljiex*y^ViJ^**X*x»y 
^V^''®lC:fel^Tffll^SC^lC.fctP. TBI 2^X^y^ 

[0 059] BCI3 +CI2 %X'y^Vi^:j5fX^LT 
ffifflfS^v A 1 ^OX^y^Vi^U— b«rS i O2 <};t)^> 
m^X±^<ttl^(OX\ Al/Si02 £D]l»?it«:l 

880 ) o bfcTb^oT. tJ'raBl 4J&S i02 . TBI 2 
^A 1 i:L. tufBx^y^V^;^*X^&X'y^V^'©tC43V^ 

xm^^^cticx^. ^mmi 4^^7.i^ti^xTmi 

A 1 > TBI 2^S i O2 ^bs Buiax^y^><5^:^*x:^ 
x^y^>^^®ti::Jol"^Tflai^SC^Jc<J:t>> TBI 2^x 
^y^^^^'-rS<l^:&<«P^Bl 4^&^*-r^C^*^T*€ 

So 
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3 N4 cfeDt)ffi«)T:*:^< i^ns^OT. Al/S i. S 

1 O2 . S 13 N4 cDg^:&l 0J:U±lCf 

(mtS. :S:t«2 0#g8c ) c bfc^b^oT. ^^P^B 
50 1 4J&S i. S i O2 XtiS i3 N4 . TBI 2:&A 1 
^b. tul3x^y^v<^:^*X^x«y^>^®tc43l>Tfflt.^ 
Scii:tc<i:D. t^P^Bi 4^vx^tbTTBi 2^x 
^y^>^'-rs<ii:/)^T€§o *fc. 'I'P^Bl 4^AK 
TBI 2^S i. S i O2 Xt±S i3 N4 WIBx 
*y ^ V^*;^ X^x ^y ^ V i7*®tc^l/^Tffll/>'5 C ^ <t 
t?. TBI 2^xu/^>^-rs<l^:fe<4'KBl 4^1^ 

[0 061] CI2 . SiCl4 ^^X^y^>^':^*Xi: 
bT{£ffl-rSi:> A 1 S 1 C uOx^y^^/^U— h«rS 
40 i 02 <fc 0 feffiftT:*:^ < i:nscDT% A 1 S i Cu/ 

s i02 <omm.^ \ o&.±Mit^^ht'^x^^ cm 

tf. :S:fi«2 i#Mo ) o bfc^^oT. 4^KBi 4*s i 
O. TBI 2«:A 1 S i Cu^:b> tulBx»y^>^:^^X 
;g:x-y^vi^®tc:J3V>Tffl(/^SC^lc«}:Dx *KBl 4 
^-^X^^bTTBl 2^X'y^>'<>*'r 
So *fc. J^P^Bl 4^A 1 S i Cu. TBI 2«:S i 

02 i:U MfBx-y^vi^:tfX€:x-y^vir-®ic^i,^T 
fflV^SC^klcfcD. TBI 2*X'y^vy-rScl^:Q:< 
pfJ^Bl 4^^£-rSc:^;b^T^So 

SO [0 0 6 2] CCI4 ^X*y^V^':**X^bTi^-rS 
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tnSWT. A 1 S i/S i (DmSUt^ l OtU:k: 
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•rSCfc^^T'^So 'I'ffljil 4^A 1 S i. T« 

1 2*S i iiU Suffix 'yf^>ir:)!?:;^;&x<y^V^<3>k: 

[0 0 6 3] 01 27iSBl 4»4, ffJfflW 1 A/±M\ 

[00641 012 (a) {c^-rj;d»c. (t^r^a 1 4/ 
±jli 6iOjim*^o. i«©^{±, ±^1 G<r>'m^\ 

6 t AM 0 0 n mT'S&ntf ^ (t^KM 1 4 flDKff 1 4 1 1± 
^ 16t©l/10<010n mJ^TTSntf <fcU''. C 

<ofc€. 01 2 (b) tc5^-r i 3 ±si 6©ggpgp 

1 6 a<DTSPiaa*gRB i:. ff'Ka 1 4<Og|Pgi5l 4 a 
OTflPBlPlBFB {S<fllU<JgJ5KT-$5. 
R^l 4 t«rl OnmJM±i;-rSi:. BBPgPl 4 a*Jg 
^Li^5t;(tl}fc. ±S1 6*^MiaLTLS-5Ci:lc;S: 

[006 5] 01 3 (a) »c55-rj;-5fC, 1 4/ 

±* 1 6 1 (Om^lt. 1 6 t AM O 0 n 

mT'Sn^x Hi? 1 4 t tiiaip 1 6 t CD 1 / 1 (D 1 O 0 
nm«Tl?36nff J;t\ C©i:«. HIS (b) t^f 
i.o\Z^ gflPgPl 6 aWTSPgapipgRB ^BflPgPl 4 a 

[0 0 6 6] 01 4 (a) \C^tiir>\C. ttifflJll 4/ 

±m 1 6®jlS?itA' 5^3;S-&tt, KJP 1 6 t jbU 0 0 n 
mT^n^^^ M)¥ 1 4 t l±MP 1 6 t CD 5/ 1 «D 5 0 0 
n mttTT'S&nti J; l\ 01 4 {4^ ffij? 1 4 t 3 O 0 
nnii:L:fe#&*3^bTlr>S. 01 4 (b) 

}c^-rj;3»c. ^pgpi 6 a<DTSPFJp$§RB tmos^ 

1 4 aOTffiiaPifBFB »U?#L<JB^T'#So 
[0 0 6 7] c;<?)J:-5»c. cfH^l 4/±ill 6flDS»i 

matf^ 1 <fc •? fe::*:^v^«^i4^ F^S i 4 coK^ i 4 
t J&JJSl S<r>mm \ 6 t <fe»JfeiP<T'€S®-p. x y 
^>;>*®fi:fe(t5Tei 2/^f^m\ 4<7)g^*vjN$ 
t^«^T't. fffflWi 4^x-yf->yv;^i7i:LTffiffl 
BTtiT^So 01 27bS0l 4*>e,^e,jb,*j; 

3»c. ^^m\ A<r>mm\ 4 t^D. ±®i 6<D®;pi 

6 t^d. ffH«l 4/±m \ 6<Dmiit^ntTtl 

[0 0 6 8] 01 5»Cg^-rA-5t, tfiHS 1 4<D 

KJPl 4 tA^T® 1 2©KiPl 2 t (l^'yhoai5)0 




(7) 1tM^9- 1 06 584 

1/1 osare^titf, ±®i 6/(fH/ii 4<DSsyt 

(01 5 (a) tg^-TRi )J:»>a^*fiS (01 5 
(b) \cm-t¥y ) <Otr-y h*f^^-r5C:i:*«T^S. 
[0 0 6 9] 

[^W©S!&m] m^m 1 71iS5fE«<OS^S<^>S!ig;^ 
[0 0 7 0] Sfc. ^^5^K<toTStS-5;^iS-j' hSS 

modify h^i^mr^ctifi-ci^o Ltct/i-ox. tr-y 
20 5 X <fc s tf «y h mmm^^'p^(D 

[007 1] m^mi mm<ommm&(omty5'mcxn 

[0 0 7 2] iR:$]@2ie«(0ffiglMffi(DSGS:^]£(<:J:n 

[0 0 7 3] mm.m3^^^<o^dm^^Si(osm:^icxtl 

»?. feaS]lMO|Hlgp©{g!lli;grJ:0SiHcJgfiET€So 
[0 0 7 4] i»*a4i2tgOffig^ffi©Sii:&jSJC<J;tl 

ttcj;??. J:Jl<^)B^1tRt«x-y^v^'*ft;&rRl±T'* 

5. 

[0 0 7 5] l!l*^5f2«gtDffiSlgS8<0SBt^rj*fc: J:n 
'y'^vi^tt5r*t)|RF±T*«5©T?> ffiS5IlffiomiSP©«W 

[0fficora#*i{iH^] 

[0 1 ] *^tc^5fagiMM<DgBi;j}£(o-iiisajg.« 

*^-rSK»foB0-e*ti, 01 (a) . 01 (b) . 0 

so 1 (c) <DmicxMimfT-t?>c - 
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«r^T^-rilBS»fffi0T*feDx 01 (c) »c^#. a 2 
(d) , 02 Ce) .02 (f) ©JEfclSb^JtfTf 
5. 

[0 3] *5?Mtc«g5aS®S<0lfii^j£«0-*M}gai 
«r^-rSIBS»fS0T*feO, 02 (f) 0 3 

(g) > 03 (h) . 03 (i) «^))ll»CXS*^Jtff-r 

[04] 03©fflSlSfi^ffll/>fc)t-r-fXi7OS!iS73a 
<D— fil>l*5^-r0-pa5»). 03 (i) ICIK^, 04 
(j) , 04 (k) , 04 (1) OJlIlfcia*'ilff-r 

[0 5] mz(ois.mmi&^m^-^fz^7''<7.i/<o^mj5m 

(O-m^^tWQ^K). 04 (1) fc^*. 0 5 
(m) . 0 5 (n) ODdfcXSA'itff-rSo 
[06] 0 3©aSllffi«:ffllr''fc3t7'-<';^i>«Dl!B£^i£ 

O— l««r^-r0TS»3, 0 5 (n) JClKSx 06 
(o) . 06 (p) . 06 (q) <0JlSteXS6^JlfT-r 

So 

[07] 01 7!fS0 3 ®^gMffi<DSjS7ja-e««.>e.n 
[08] 01 ib^m 3 cDE@iiffiE<?)SBi:S-j£r'ffli>e,n 

ffl^^t)-^-®^- Lfc0aT-S 5, 

[09] m\nmmsnwMWM(Dm&i5mvm^^^if\- 

[0 1 O ] 0 1 71;S0 3 <:0^^11S«lli5g73ri T'ffll.^ 
[01 1 ] 01 Tbmm 3 (Df3SSllS<^)lj3t73ffiT'ffll/-'€. 
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[0 1 2 ] 0 1 nmrn 3 £D|BSISS®Si£73i£»cfel? 
oM^«o^-0>I«:^-r«WS»rai0T'feO. 012 (a) 

(±02 (d) \znf5X^. 012 (b) U03 (h) (C^ 

[013] 01 71)M0 3 ®ffiSJSS®Sji73S»i:fe»t 

<DMJP<O^-eiI*g^-rm»f®0T*«D, 013 (a) 
«02 (d) tJ^lSLs 013 (b) 1403 (h) »C« 
iO ^SLTIz-'S. 

[0 1 4 ] 0 1 7!)M0 3 <0£^JMS<^lBt73}£»c43tt 

©MJP«mHe!l«r^-rilSS»fffi0T'fet). 014 (a) 
(402 (d) (Cjt^j£;U 014 (b) (403 (h) Kti 

iSLTI^-'So 

[0 1 5 ] 0 1 7iiS0 3 (ommmminm^m^^i'f 

S. TJSSt;(|'SS©)UI«D-0!f«^t-«llilS»fiB0Tfe 

01 5 (a) (402 (d) (Cj^lSU 01 5 (b) 
(403 (h) (c^flSLTIz-'S. 
20 [01 6] Se3i5SIB(cJ;»)SBiLfc3ie7'-r;^^OBfffi0 

■e*s. 

[017] t^&f&(c;i3(:^SS@MMX€«^-refie0 

[018] «&<Dt£3l^t6(c:i3(tS^@{gffi<0^@;^% 
5^-rWBf®0T'Stlx 018 (a) . 018 (b) , 

018 (c) om{cxs*^jtff-rs, 

[019] 01 8©i2@®ffi®liBi^»(c:e(tSX-yf^ 

V ^o«M^5^-r«ws»fS0T'S s c 

[?5^«SiW] 
io 1 0 WS. 

1 2 TJl 

1 4 't'paa 

1 6 ±«. 
1 8 E0ii^ffi 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The first process which carries out the laminating of the upper layer which consists of the lower layer 
which consists of the first etched material, the middle class who consists of the second etched material, and a 
photoresist on the surface of a substrate to this order. The second process which besides exposes and develops 
the pattern used as recording information in a layer. The manufacture approach of the record original recording 
for optical disks equipped with the third process which etches said middle class by using as a mask this upper 
layer exposed and developed, and the fourth process which etches said lower layer by using this etched middle 
class as a mask. 

[Claim 2] The first process which carries out the laminating of the upper layer which consists of the middle 
class who consists of etched material, and a photoresist on the surface of a substrate to this order. The second 
process which besides exposes and develops the pattern used as recording information in a layer, The 
manufacture approach of the record original recording for optical disks equipped with the third process which 
etches said middle class by using as a mask this upper layer exposed and developed, and the fourth process 
which etches said substrate by using this etched middle class as a mask. 

[Claim 3] The manufacture approach of the record original recording for optical disks according to claim 1 or 2 
characterized by establishing the fifth process which is said fourth process, next removes said middle class who 
remained. 

[Claim 4] The manufacture approach of the record original recording for optical disks according to claim 1 or 2 
characterized by establishing the process which irradiates far-ultraviolet light at said upper layer between said 
second process and said third process. 

[Claim 5] The manufacture approach of the record original recording for optical disks according to claim 1 or 2 
characterized by establishing the process which irradiates far-ultraviolet light at said upper layer, and carries out 
high temperature processing after that between said second process and said third process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the record original recording for 
optical disks suitable for especially densification about the manufacture approach of record original recording 
used in order to manufacture optical disks, such as a videodisk and a compact disk. Hereafter, the record 
original recording for optical disks is only called "record original recording." 
[0002] 

[Description of the Prior Art] The manufacture approach of the conventional optical disk is explained. 
[0003] a. Record original recording process [0004] It is the process used as the base for manufacturing La 
Stampa for injection molding which manufactures record original recording. First, after fully washing a glass 
substrate, in order to prevent that a resist layer exfoliates at degree process, adherence agent processing is 
performed by making a silane coupling agent into the shape of a steam, and making it stick to a glass substrate. 
After desiccation, after applying a photoresist to homogeneity with a spin coat method at a glass substrate, a 
record pit is exposed by the laser cutting method. Next, a developer is dropped rotating a glass substrate, 
negatives are developed by removing a latent-image part, and record original recording is obtained. 
[0005] b. Electrocasting process [0006] It is the process which manufactures La Stampa from record original 
recording. First, in order to add conductivity to record original recording, nickel thin film around lOOnm in 
thickness is formed by sputtering of nickel. Then, this nickel thin film is used as cathode, and electrocasting 
plating is performed in the nickel sulfamate bath of low stress by making DEPORARAIZXJDO nickel with high 
dissolution effectiveness into an anode plate, nickel plate serves as a master phonograph record by removing 
nickel thin film and nickel plate from record original recording, and removing a surface resist. A master 
phonograph record gives rear-face polish as it is, and if it uses for injection molding, it will serve as a master 
stamper. However, usually oxidation treatment and electrocasting of a surface layer of a master phonograph 
record are repeated, the mother board is manufactured from a master phonograph record, and La Stampa is 
manufactured from the mother board. Thus, La Stampa of about 25 sheets is manufactured from the master 
phonograph record of one sheet. 

[0007] c. Replication process [0008] It is the process which manufactures a disk substrate with a record pit from 
La Stampa. First, La Stampa is attached in the movable die of an injection molding machine after drying enough 
the pellet which is the raw material of resin. Then, the resin for disk substrates of a heating melting condition is 
spouted to a centrum with the fixed metal mold to which La Stampa and a mirror plane were made, and it is 
made to carry out forced cooling after compression and dwelling. At the end, the formed disk substrate is picked 
out from metal mold. 

[0009] Drawing 16 is the sectional view of an optical disk which manufactured with the conventional technique. 
An optical disk 50 is manufactured by forming the metallic reflection film 54 and a protective coat 56 on the 
disk substrate 52 obtained as mentioned above. However, in the record pit 57 of an optical disk 50, the so-called 
sagging dotage 58 from which a side attachment wall serves as an inclined plane arises. Therefore, since trouble 
would be produced in a regenerative signal, densification was prevented from detailed-izing and the 
densification of the record pit 57. Next, the cause which the sagging dotage 58 generates is explained. 
[0010] Drawing 17 is the sectional view showing the record original recording process in the conventional 
technique. As for the record original recording 60, the crevice 66 where the photoresist film 64 is formed on a 
glass substrate 62, and turns into the photoresist film 64 with a record pit by the laser beam L on is exposed. 
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Since the intensity distrit^iifc of a laser beam L are carrying out Gai^^i distribution, the latent image formed 
in the photoresist film 64 on a glass substrate 62 of exposure also serves as abbreviation Gaussian distribution. 
That is, the cross section of a crevice 66 changes from the configuration of Notation a to the configuration of 
Notation e with progress of development. Thus, the sagging dotage 58 corresponding to the breadth of the skirt 
of Gaussian distribution appears. 

[0011] The approach of forming the crevice for record is proposed by etching an etched layer through opening 
of a photoresist layer in JP,3-108141,A or JP,4-248145,A, in order to solve this problem. That is, if a crevice is 
formed by exposure, since the reinforcement of a laser beam is carrying out Gaussian distribution, the sagging 
dotage 58 will occur, then, it is said by it being alike by not exposure but etching, and forming a crevice that the 
sagging dotage 58 will be canceled. 

[0012] First, as shown in drawing 18 (a), the laminating of the etched layer 72 and the photoresist layer 74 is 
carried out on a substrate 70. Next, as shown in drawing 18 (b), the opening 76 according to recording 
information is formed in a photoresist layer 74 by exposure and development. As shown in drawing 18 (c), a 
crevice 78 is formed in the etched layer 72 by etching by using a photoresist layer 74 as a mask at the last. And 
the record original recording 80 is obtained by eliminating a photoresist layer 72. Then, an optical disk is 
manufactured using the record original recording 80. 
[0013] 

[Problem(s) to be Solved by the Invention] In manufacture of an optical disk, in order to attain densification, 
maintaining a good regenerative-signal property, it is important to form vertically the side attachment wall of 
the crevice used as a record pit using advanced vertical anisotropic etching. However, in the manufacture 
approach of record original recording shown in drawing 18 , since the photoresist is used as an etching mask, it 
is difficult to realize the process with which are simultaneously satisfied of an advanced vertical anisotropy and 
high selectivity. Consequently, since sufficient selectivity will not be acquired if it is going to form a crevice by 
vertical anisotropic etching as shown in drawing 19 , the edge of a photoresist layer 74 will retreat with progress 
of etching by the ion beam I. Since the edge of a photoresist layer 74 serves as an inclined plane as other causes 
by which the edge of a photoresist layer 74 tends to retreat as mentioned above, it is also raised that it is easy to 
get an impact of an ion beam I. Therefore, as shown in an imaginary line 801,802,803, the aperture width of 
opening 76 and a crevice 78 is expanded, and the side attachment wall 781 of a crevice 78 does not become 
vertical, either. Thus, it was difficult to attain densification of an optical disk with the conventional technique. 
[0014] 

[Objects of the Invention] Then, the object of this invention is by the ability forming the side attachment wall of 
the crevice for record easily vertically to offer manufacture ****** of the record original recording which can 
attain the densification of an optical disk. 
[0015] 

[Means for Solving the Problem] The manufacture approach of the first record original recording concerning 
this invention The first process which carries out the laminating of the upper layer 16 which consists of the 
lower layer 12 which becomes the front face of a substrate 10 from the first etched material, the middle class 14 
who consists of the second etched material, and a photoresist to this order, The second process which exposes 
and develops the pattern which serves as recording information at the upper layer 16, It has the third process 
which etches the middle class 14 by using as a mask this upper layer 16 exposed and developed, and the fourth 
process which etches a lower layer 12 by using this etched middle class 14 as a mask. 

[0016] The manufacture approach of the second record original recording concerning this invention The first 
process which carries out the laminating of the upper layer 16 which consists of the middle class 14 who 
becomes the front face of a substrate 10 from etched material, and a photoresist to this order. The second 
process which exposes and develops the pattern which serves as recording information at the upper layer 16, It 
has the third process which etches the middle class 14 by using as a mask this upper layer 16 exposed and 
developed, and the fourth process which etches a substrate 10 by using this etched middle class 14 as a mask. 
[0017] The following process may be added to the first and second manufacture approaches of record original 
recording. ** . The fifth process which removes the interlayer 14 who is the fourth process, next remained on 
the etched lower layer 12. ** . Process which irradiates far-ultraviolet light between the second process and the 
third process at the upper layer 16. ** . Process which irradiates far-ultraviolet hght at the upper layer 16, and 
carries out high temperature processing after that between the second process and the third process. ** . Process 
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which irradiates far-ultra^BIt light or an electron ray in front of the ^^)rocess at a substrate 10 or a lower 
layer 12 when a substrate 10 or a lower layer 12 consists of the organic substance. ** . Process which irradiates 
far-ultraviolet light or an electron ray, and carries out high temperature processing to a substrate 10 or a lower 
layer 12 after that in front of the first process when a substrate 10 or a lower layer 12 consists of the organic 
substance. 

[0018] As an ingredient of a substrate 10, the organic substance, such as inorganic substances, such as Si, Si02, 
aluminum, Cr and nickel, chemically strengthened glass, quartz glass, synthetic quartz glass, and an aluminium 
alloy, or the poly methyl TAKURI rate (PMMA), a polycarbonate (PC), amorphous polyolefme (APO), and 
epoxy, is desirable. 

[0019] As an ingredient of a lower layer 12, the organic substance, such as mixture of the mixture of inorganic 
substances, such as Si, Si02, Si3 N4, and SOG (Spin-on-Glass), or Pori cinnamic-acid vinyl, a polyvinyl 
phenol, and aromatic series bis-azide, the mixture of alkali fusibility phenol resin and naphthoquinonediazide, a 
polymethyl methacrylate (PMMA), a diazo methyl drum acid, and a novolak and a compound of a cresol 
novolak and naphthoquinonediazide, is desirable. 

[0020] as an interlayefs 14 ingredient - Si, Si02, and Si3 N4 etc. ~ it is desirable. 

[0021] It is desirable to use the etching gas which can enlarge the selection ratio of the 12/middle class 14 of 
lower layers or the 10/middle class 14 of substrates at the third process. 

[0022] It is desirable to use few etching gas or etching reagents of the effect of etching to the irregularity 
formed in the lower layer 12 or the substrate 10 at the fifth process. 

[0023] In order to raise the thermal resistance of the photoresist of the upper layer 16, and dry cleaning dirty 
resistance, a far-ultraviolet light exposure technique is used. This approach irradiates far-ultraviolet light with a 
wavelength of 250nm - 300nm to opening 16a of the upper layer 16 all over upper 16 after formation, and raises 
thermal resistance etc. according to bridge formation of the photoresist molecule accompanying optical 
absorption. Furthermore, the thermal resistance of a photoresist etc. is increased more by heat-treating at an 
elevated temperature and carrying out heat bridge formation of the photoresist after that. Moreover, when a 
substrate 10 or a lower layer 12 consists of the organic substance, before the first process, far-ultraviolet hght or 
an electron ray is irradiated at a substrate 10 or a lower layer 12, and the process which carries out high 
temperature processing if needed also does so same operation and effectiveness. 
[0024] 

[Embodiment of the Invention] Drawing 1 thru/or drawing 3 are the outline sectional views showing 1 
operation gestalt of the manufacture approach of the record original recording concerning this invention. 
Hereafter, it explains based on these drawings. 

[0025] First, as shown in drawing 1 (a), a lower layer 12 is formed on a substrate 10, and an interlayer 14 is 
formed on a lower layer 12. 

[0026] A substrate 10 is chemically strengthened glass which ground the front face. 

[0027] When the refractive index of lambda and a playback substrate is set to n for playback wavelength, the 
thickness of a lower layer 12 is given by lambda/4n, for example, is 60nm - lOOnm. the ingredient of a lower 
layer 12 - Si, aluminum, Cr, Si02, and Si3 N4 etc. - it is . Since a lower layer 12 is a layer for forming a pit or 
a groove, when it etches by using the middle class 14 as a mask at an after process, it needs to satisfy an 
advanced anisotropy and a high selection ratio. Si is suitable for the ingredient with which are satisfied of this 
demand. Of course, if it is not the thing limited to Si but the ingredient with which are satisfied of the above- 
mentioned conditions, it is good anything. 

[0028] An interlayer's 14 thickness is 20nm - about 150nm. an interlayer's 14 ingredient - Si02 and Si3 N4 etc. 
— it is . The middle class 14 is a layer for forming the mask when etching a lower layer 12. Therefore, the 
middle class's 14 ingredient requires that the middle class 14 should not expose by the exposure beam, when the 
upper layer 16 is exposed at an after process, and further, when the upper layer 16 is developed, it is necessary 
not to be invaded by the alkali water solution etc. The ingredient with which are satisfied of this demand is 
Si02. It is suitable. Of course, Si02 If it is not the thing limited but the ingredient with which are satisfied of 
the above-mentioned conditions, it is good anything. 

[0029] Next, as shown in drawing 1 (b), the upper layer 16 is applied with a spin coat method on an interlayer 
14. The upper layer 16 consists of a photoresist of a positive type, and thickness is 50nm - about 150nm. Since 
the operation as a mask is achieved in case the upper layer 16 fabricates the middle class 14 by etching, the 
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ingredient exposed to an SPBsure beam is used. As this ingredient, a^^osensitive resist is suitable, for 
example. 

[0030] Next, as shown in drawing 1 (c), the upper layer 16 is exposed. Since the reinforcement of exposure 
beam hnu is carrying out Gaussian distribution, latent-image 16b formed in the upper layer 16 of exposure also 
becomes abbreviation Gaussian distribution. 

[0031] Next, as shown in drawing 2 (d), the upper layer 16 is developed. Opening 16a formed of development 
reflects the Gaussian distribution of the reinforcement of exposure beam hnu, and is the up aperture width RT. 
Lower aperture width RB RT > RB It has relation. In addition, opening 16a formed actually was up aperture- 
width RT =0.4micrometer and lower aperture-width RB =0.2micrometer. 

[0032] Next, as shown in drawing 2 (e), in order to raise the thermal resistance of the upper layer 16, and dry 
etching resistance, the Xe-Hg lamp and 250nm cold mirror of 500W are used, and 270-degree C elevated- 
temperature heat treatment is performed for the far-ultraviolet light V to the upper layer 16 after a 3-minute 
exposure all over the upper layer 16. 

[0033] Next, as shown in drawing 2 (f), the upper layer 16 is used as a mask, and it is C two F6. The middle 
class 14 is etched by reactive ion etching (henceforth "RIE") using etching gas. Thereby, it lets opening 16a 
pass and opening 14a is formed in an interlayer 14. Opening 14a is FB about FT and lower aperture width in up 
aperture width. If it carries out, it is RT >=Fr >=RB =FB. It has relation. 

[0034] Next, as shown in drawing 3 (g), the upper layer 16 which remained is removed, the clearance approach 

— 02 ashing by the plasma — it is processing. 

[0035] Next, as shown in drawing 3 (h), the middle class 14 is used as a mask, and it is CF4+02. A lower layer 
12 is etched by RIE using etching gas. Thereby, it lets opening 14a pass and opening 12a is formed in a lower 
layer 12. Opening 12a is WB about lower aperture width. If it carries out, it is RB =FB =WB. Having relation, 
the side attachment wall becomes almost vertical. 

[0036] Next, it is CF4+H2 as shown in drawing 3 (i). Dry etching removes the remaining interlayers 14 using 
etching gas. If an interlayer's 14 thickness is 1 / 10 - 1/2 of the depth at this time, it is not necessary to remove. 
[ of a pit ] The record original recording 18 is completed as mentioned above. 

[0037] Drawing 4 thru/or drawing 6 are the outline sectional views showing an example of the manufacture 
approach for the optical disk which used the record original recording 18. Hereafter, it explains based on these 
drawings. 

[0038] First, as shown in drawing 4 (j), the plating film 20 for making easy exfoliation of the deposit 22 
mentioned later is formed by nickel plating on a lower layer 12 and crevice 12a. 

[0039] Next, as shown in drawing 4 (k), a deposit 22 is formed by electrolytic plating or no electrolyzing on the 
plating film 20. 

[0040] Next, as shown in drawing 4 (1), a metal master 24 is produced by making a deposit 22 exfoliate from 
the record original recording 18. At this time, the plating film 22 also exfoliates simultaneously. Consequently, 
heights 24a which copied crevice 12a formed in the lower layer 12 is formed in a metal master 24. 
[0041] Next, as shown in drawing 5 (m), a mother 26 is produced by the metal master 24. Consequently, crevice 
26a by which heights 24a of a metal master 24 was copied is formed in a mother 26. 

[0042] Next, as shown in drawing 5 (n), La Stampa 28 is produced by the mother 26. Consequently, heights 28a 
by which a mother's 26 crevice 26a was copied is formed in La Stampa 28. 

[0043] Next, as shown in drawing 6 (o), the disk substrate 30 is produced by forcing La Stampa 28 on acrylic 
resin or polycarbonate resin. Consequently, crevice 30a which copied heights 28a of La Stampa 28 is formed in 
the disk substrate 30 as a pit or a groove. 

[0044] Next, as shown in drawing 6 (p), the metal membranes 32, such as aluminum, are formed as reflective 
film all over the crevice 30a side of the disk substrate 30. 

[0045] Finally, as shown in drawing 6 (q), an optical disk 36 is completed by forming protective coat 34 ** by 
resin etc. on a metal membrane 32. Thus, since the configuration of opening 12a of the record original recording 
18 is reflected as it is, crevice 30a (a pit or groove) of an optical disk 36 becomes almost vertical [ the side 
attachment wall ]. Therefore, an optical disk 36 can attain densification. 

[0046] Moreover, the middle class's 14 thickness may skip the process which removes the middle class 14 of 
the depth of crevice 30a of an optical disk 36 who showed drawing 3 (i), as long as it is within the limits of 1 / 2 

- 1/10 about. In this case, the plating film 20 shown on an interlayer 14 at drawing 4 (j) is formed. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/17/2005 



JP,09-106584,A PETAILED DESCRIPTION] 



Page 5 of 8 



[0047] Furthermore, samSl^edient [ as a lower layer 12 ], aluminui^^, and Si02, Si, and Si3 N4, PMMA 
(polymethylmethacrylate), PC (polycarbonate), etc. may be used as an mgredient of a substrate 10. [ for 
example, ] In this case, since the crevice used as a pit or a groove can be formed in substrate 10 the very thing, a 
lower layer 12 is omissible. 

[0048] Drawing 7 thru/or drawing 10 are the graphs which illustrated the combination of the ingredient of a 
substrate 10, a lower layer 12, and the middle class 14, and the etching approach. Hereafter, it explains based on 
drawing 1 thru/or drawing 10 . In addition, etching ** means the process which uses the upper layer 16 as a 
mask and etches the middle class 14. Etching ** means the process which uses the middle class 14 as a mask 
and etches a lower layer 12. Etching ** means the process which removes the interlayer 14 who remained on 
the lower layer 12. 

[0049] Drawing 7 is Si02 of the lower layer 12 of the inorganic substance of Si and Si3 </SUB>N4, Cr, or 
aluminum, and the non-conductive film on a substrate 10. In 3 lamination which carried out the laminating of 
the middle class 14 and the upper layer 16 of a photosensitive photoresist, the combination of the ingredient and 
etching process when using RIE for etching ** and **, and using RIE or wet etching for etching ** is shown. 
By selection of the etching gas used by etching **, it is an interlayer*s 14 Si02 about the amount of etching. 
Since [ few ] it can do mostly in a lower layer 12, the selection ratio of the 12/interlayer 14 of lower layers can 
be enlarged. In addition, it becomes possible by removing an interlayer 14 by the dry etching or wet etching of 
etching ** to form almost equal crevice 12a of up aperture width and lower aperture width. 
[0050] Drawing 8 is the lower layer 12 of Si, Si02, Cr, or aluminum inorganic substance, and Si3 N4 of the 
non-conductive film on a substrate 10. In 3 lamination which carried out the laminating of the middle class 14 
and the upper layer 16, the combination of the ingredient and etching process when using RIE for etching ** - 
** is shown. By selection of the etching gas used by etching **, it is an interlayer's 14 Si3 N4 about the amount 
of etching. Since [ few ] it can do mostly in a lower layer 12, the selection ratio of the 12/interlayer 14 of lower 
layers can be enlarged. In addition, it becomes possible by removing an interlayer 14 by the dry etching of 
etching ** to form almost equal crevice 12a of up aperture width and lower aperture width, 
[0051] Drawing 9 is Si3 N4 on a substrate 10. Or Si02 In 3 lamination which carried out the laminating of the 
lower layer 12 of an inorganic substance, the middle class 14 of Si of the semi-conductor film, and the upper 
layer 16, the combination of the ingredient and etching process when using RIE for etching ** - ** is shown. 
By selection of the etching gas used by etching **, since the amount of etching can be made [ many / in a lower 
layer 12 / it is few and ] by an interlayer's 14 Si, the selection ratio of the 12/interlayer 14 of lower layers can be 
enlarged. In addition, it becomes possible by removing an interlayer 14 by the dry etching of etching ** to form 
almost equal crevice 12a of up aperture width and lower aperture width. 

[0052] Drawing 10 is the lower layer 12 of the organic substance. Si of an inorganic substance, Si02, or Si3 N4 
on the substrate 10 of an inorganic substance. In 3 lamination which carried out the laminating of the middle 
class 14 and the upper layer 16, the combination of the ingredient and etching process when using RIE for 
etching ** and **, and using dry etching or wet etching for etching ** is shown. By selection of the etching gas 
used by etching **, since the amount of etching can be made [ many / in a lower layer 12 / it is few and ] by an 
interlayer's 14 Si, the selection ratio of the 12/interlayer 14 of lower layers can be enlarged. In addition, it 
becomes possible by removing an interlayer 14 by the dry etching or wet etching of etching ** to form almost 
equal crevice 12a of up aperture width and lower aperture width. 

[0053] It is shown that the middle class 14 can be removed without etching the lower layer 12 a lower layer 12 
can be etched into below by using the middle class 14 as a mask by the difference in the etching rate of the 
ingredient of the middle class 14 and a lower layer 12. Moreover, the quoted reference is shown in drawing 1 1 
as a chart. 

[0054] CF4, CF4+H2, CF4+C two H2, CF4+CHF3, and CHF3 etc. ~ if it is used as etching gas -- Si02 Since a 
very larger etching rate than Si can be taken, the selection ratio of Si02 / Si can be made or more into ten (for 
example, one to reference 5 reference.). Therefore, it is Si02 about Si and a lower layer 12 in the middle class 
14. A lower layer 12 can be etched by using the middle class 14 as a mask by carrying out and using said 
etching gas in etching **. Moreover, the middle class 14 can be removed by setting Si02 and a lower layer 12 
to Si for the middle class 14, and using said etching gas in etching **, without etching a lower layer 12. 
[0055] When NF3+02, NF3+NH3, SF6, C12, CC14, and CC14+02 grade is used as etching gas, it is the etching 
rate of Si Si02 Since it can take very greatly, it is Si/Si02. A selection ratio can be made or more into ten (for 
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example, six to reference^Weference.). Therefore, a lower layer 12 c^Bs etched by using the middle class 14 
as a mask by setting Si02 and a lower layer 12 to Si for the middle class 14, and using said etching gas in 
etching **. Moreover, it is Si02 about Si and a lower layer 12 in the middle class 14. The middle class 14 can 
be removed by carrying out and using said etching gas in etching **, without etching a lower layer 12. 
[0056] CF4+02 and CF4+02+C2 H5 OH and C12+NF3 etc. - if it is used as etching gas - Si3 N4 an etching 
rate ~ Si02 since it can take very greatly — Si3 N4 / Si02 A selection ratio can be made or more into ten (for 
example, reference 12 and 13 and 16 reference.). Therefore, it is Si3 N4 about Si02 and a lower layer 12 in the 
middle class 14. A lower layer 12 can be etched by using the middle class 14 as a mask by carrying out and 
using said etching gas in etching **. Moreover, it is Si02 about Si3 N4 and a lower layer 12 in the middle class 
14. The middle class 14 can be removed by carrying out and using said etching gas in etching **, without 
etching a lower layer 12. 

[0057] CH two F2 and C two F6 etc. ~ if it is used as etching gas ~ Si3 N4 an etching rate - Si02 or ~ since it 
can take very more greatly than Si — Si3 N4/Si02 Or the selection ratio of Si can be made or more into ten (for 
example, reference 14 and 15 reference.), therefore, the middle class 14 ~ Si02 or Si and a lower layer 12 — Si3 
N4 ** — a lower layer 12 can be etched by using the middle class 14 as a mask by carrying out and using said 
etching gas in etching **. Moreover, it is Si02 about Si3 N4 and a lower layer 12 in the middle class 14. Or the 
middle class 14 can be removed by being referred to as Si and using said etching gas in etching **, without 
etching a lower layer 12. 

[0058] BC13 and CC14+C12 etc. — if it is used as etching gas - the etching rate of aluminum — Si02 or ~ since 
it can take very more greatly than Si — aluminum/Si02 Or the selection ratio of Si can be made or more into ten 
(for example, reference 17 and 19 reference.). Therefore, it is Si02 about the middle class 14. Or a lower layer 
12 can be etched by using the middle class 14 as a mask by setting Si and a lower layer 12 to aluminum, and 
using said etching gas in etching **. Moreover, it is Si02 about aluminum and a lower layer 12 in the middle 
class 14. Or the middle class 14 can be removed by being referred to as Si and using said etching gas in etching 
**, without etching a lower layer 12, 

[0059] BC13+C12 When it is used as etching gas, it is the etching rate of aluminum Si02 Since it can take very 
greatly, it is aluminum/Si02. A selection ratio can be made or more into ten (for example, reference 18 
reference.). Therefore, a lower layer 12 can be etched by using the middle class 14 as a mask by setting Si02 
and a lower layer 12 to aluminum for the middle class 14, and using said etching gas in etching **. Moreover, it 
is Si02 about aluminum and a lower layer 12 in the middle class 14. The middle class 14 can be removed by 
carrying out and using said etching gas in etching **, without etching a lower layer 12. 

[0060] SiC14 When it is used as etching gas, they are Si, Si02, and Si3 N4 about the etching rate of aluminum. 
Since it can take very greatly, they are aluminum/Si, Si02, and Si3 N4. A selection ratio can be made or more 
into ten (for example, reference 20 reference.). Therefore, he is the middle class 14 Si and Si02 Or a lower 
layer 12 can be etched by using the middle class 14 as a mask by setting Si3 N4 and a lower layer 12 to 
aluminum, and using said etching gas in etching **. Moreover, they are aluminum and a lower layer 12 about 
the middle class 14 Si and Si02 Or Si3 N4 The middle class 14 can be removed by carrying out and using said 
etching gas in etching **, without etching a lower layer 12. 

[0061] C12 and SiC14 etc. — if it is used as etching gas ~ the etching rate of AlSiCu ~ Si02 since it can take 
very greatly — AlSiCu/Si02 A selection ratio can be made or more into ten (for example, reference 21 
reference.). Therefore, a lower layer 12 can be etched by using the middle class 14 as a mask by setting the 
middle class 14 to SiO, setting a lower layer 12 to AlSiCu, and using said etching gas in etching **. Moreover, 
it is Si02 about AlSiCu and a lower layer 12 in the middle class 14. The middle class 14 can be removed by 
carrying out and using said etching gas in etching **, without etching a lower layer 12. 
[0062] CC14 If it is used as etching gas, since the very larger etching rate of AlSi than Si can be taken, the 
selection ratio of AlSi/Si can be made or more into ten (for example, reference 22 reference.). Therefore, a 
lower layer 12 can be etched by using the middle class 14 as a mask by setting the middle class 14 to Si, setting 
a lower layer 12 to AlSi, and using said etching gas in etching **. Moreover, the middle class 14 can be 
removed by setting the middle class 14 to AlSi, setting a lower layer 12 to Si, and using said etching gas in 
etching **, without etching a lower layer 12. 

[0063] Drawing 12 thru/or drawing 14 are the outline sectional views showing the thickness of the interlayer 14 
by the difference in the selection ratio of interlayer 14 / upper layer 16, and the upper layer 16. Hereafter, it 
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[0064] If 16t of thickness of the upper layer 16 is lOOnm when the selection ratio of interlayer 14 / upper layer 
16 is 0.1 as shown in drawing 12 (a), 14t of an interlayer's 14 thickness should just be lOnm or less of 1/10 of 
16t of thickness. At this time, as shown in drawing 12 (b), it is the lower aperture width RB of opening 16a of 
the upper layer 16. Lower aperture width FB of an interlayer's 14 opening 14a It can form almost equally. In 
addition, when 14t of thickness is set to lOnm or more, before finishing forming opening 14a, the upper layer 
16 will disappear. 

[0065] If 16t of thickness is lOOnm when the selection ratio of interlayer 14 / upper layer 16 is 1 as shown in 
drawing 13 (a), 14t of thickness should just be lOOnm or less of 1/1 of 16t of thickness. At this time, as shown 
in drawing 13 (b), it is the lower aperture width RB of opening 16a. Lower aperture width FB of opening 14a It 
can form almost equally. 

[0066] If 16t of thickness is lOOnm when the selection ratio of interlayer 14 / upper layer 16 is 5 as shown in 
drawing 14 (a), 14t of thickness should just be 500nm or less of 5/1 of 16t of thickness. Drawing 14 shows the 
case where 14t of thickness is set to 300nm. At this time, as shown in drawing 14 (b), it is the lower aperture 
width RB of opening 16a. Lower aperture width FB of opening 14a It can form almost equally. 
[0067] Thus, even if the selection ratio of the 14/upper layer 16 of middle class is one or less, it is usable 
considering the middle class 14 as an etching mask. Moreover, since 14t of an interlayer's 14 thickness can be 
made thicker than 16t of thickness of the upper layer 16 when the selection ratio of the 14/upper layer 16 of 
interlayers is larger than 1, even when the selection ratio of the 12/interlayer 14 of lower layers in etching ** is 
small, it is usable considering an interlayer 14 as an etching mask. Furthermore, what is necessary is [t / of an 
interlayer's 14 thickness / 14 ] just n, then D<= (dxn) about the selection ratio of d, and the interlayer 14 / upper 
layer 16 in 16t of thickness of D and the upper layer 16 so that clearly from drawing 12 thru/or drawing 14 . 
[0068] In addition, even if the selection ratio of upper 16 / interlayer 14 is about one if 14t of an interlayer's 14 
thickness is about [ of 12t of thickness of a lower layer 12 (depth of a pit) ] 1/10 as shown in drawing 15 , the 
pit of width of face (FT shown in drawing 15 (b)) more detailed than the diameter of a spot (RT shown in 
drawing 15 (a)) decided by optical system can be created. 
[0069] 

[Effect of the Invention] According to the manufacture approach of record original recording according to claim 
1 to 5, with the conventional technique which uses a photoresist layer as a mask, the advanced vertical 
anisotropy and the high selection ratio which are not obtained can be easily obtained by having had the process 
which etches a lower layer or a substrate by using the middle class as a mask. Therefore, the densification of an 
optical disk can be attained by the ability forming easily the side attachment wall of the crevice of record 
original recording vertically. 

[0070] Moreover, the pit of width of face more detailed than the diameter of a spot decided by the selection 
ratio of the diameter of a spot decided by optical system, and the interlayer/upper layer can be created. 
Therefore, since width of face of a pit or a groove can be made small, the densification of an optical disk can be 
attained. And since the width of face of a pit or a groove is not determined by optical system, the asynmietry of 
a pit etc., distortion of others, etc. by the setting-out mistake of about [ that it is not necessary to do the 
complicated activity which changes setting out of optical system ], and optical system can be prevented. 
Furthermore, since the large selection ratio of a substrate or a lower layer / middle class can be taken and the 
middle class can remove, a pit, the pit of the shape of an almost equal rectangle of the up aperture width of 
groove opening and lower aperture width, or formation of a groove is attained, and an optical disk with the 
sufficient quality of a regenerative signal can be offered. 

[0071] Since the lower layer which consists of the first etched material was prepared according to the 
manufacture approach of record original recording according to claim 1 and the combination of the ingredient 
of a lower layer and the middle class and the etching approach can be diversified, an advanced vertical 
anisotropy and a high selection ratio can be obtained more easily. 

[0072] According to the manufacture approach of record original recording according to claim 2, since the 
lower layer was omitted, the manufacture approach can be simplified. 

[0073] According to the manufacture approach of record original recording according to claim 3, the side 
attachment wall of the crevice of record original recording can be more nearly vertically formed by having 
established the process which removes the interlayer who remained. 
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[0074] Since the upper thtB^ resistance and etching-proof nature ca^^improved by having prepared the 
process which irradiates far-ultraviolet light in the upper layer after development according to the manufacture 
approach of record original recording according to claim 4, the side attachment wall of the crevice of record 
original recording can be formed more nearly vertically. 

[0075] Since the upper thermal resistance and etching-proof nature can be improved more by having established 
the process which irradiates far-ultraviolet light at the upper layer after development, and carries out high 
temperature processing after that according to the manufacture approach of record original recording according 
to claim 5, the side attachment wall of the crevice of record original recording can be formed more nearly 
vertically. 



[Translation done.] 
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